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Abstract 



PROBLEM TO BE SOLVED: To attain excellent hydrophobicity by coating an oxide coating film 
consisting essentially of Si02 with a sol consisting essentially of a silane coupling agent having a 
fluorinated carbon chain so as to have surface hardness equal to or above a specific pencil hardness, 
integrally forming the oxide film on the dense layer and making the whole surface to be a fine rugged 
layer. 

SOLUTION: The oxide film 1 consisting essentially of Si02 and having 0.1-10 &mu m film thickens T is 
formed on the surface of a transparent substrate such as a glass by a sol-gel method. The oxide film 1 
is composed of the dense layer 2 and the surface roughened rugged layer 3 integrally formed thereon 
and having fine raggedness formed on the whole surface. As for surface roughness the max. height 
Rmax is 0.02-0.2 &mu m, and the interval W from a recessed part 4 to the nearest recessed part 4 or 
from a projecting part 5 to the nearest projection part 5 is 0.02-0.2 &mu m. The water-repellent film 
having the surface hardness of >=9H pencil hardness and >=120 deg. contact angle to water is 
obtained by coating the oxide film 1 with the sol consisting essentially of the silane coupling agent such 
as CF3 (CF2 )n CH2 CH2 CH2 Si(OCH3 )3 ((n) is an integer). 
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